As the International Year of Forests (IYF) draws to a close, ECOS reviews CSIRO's recent contributions to global forest research -beginning with the role of trees in locking up carbon.
'We estimate that tropical forest regrowth is removing an average of 1.6 billion tonnes of carbon per year,' says Dr Canadell.
'Unfortunately, some countries have not looked on forest regrowth as a component of REDD, and so are missing a very important opportunity to gain even further climate benefits from the conservation of forests.
'Combining the uptake by established and regrowth forests plus emissions from deforestation, the world's forests have a net effect on atmospheric carbon dioxide equivalent to the removal of 1.1 billion tonnes of carbon every year.
'Carbon exchanges from tropical forests have the highest uncertainties in this analysis, and this research has required a concerted effort to refine them to our best knowledge.' Credit: Credit : CSIRO
Forest conservation in the Pacific
Australian tree species are adapted to poor soils, tolerant of extreme conditions, and can be easily propagated and regenerated. This makes them highly valued worldwide; Australian species are estimated to make up 40 per cent of all tropical plantations.
The Australian Tree Seed Centre (ATSC) in Canberra is a long-running CSIRO success story. For decades, the centre has been conserving Australian tree species for use here and overseas, to restore degraded environments and to provide a fuel source for basic needs such as cooking.
ATSC is now using its expertise to help establish a tree and crop seed centre for the Pacific Islands -where climate change, pests and diseases are threatening native plants. Island plant populations are particularly vulnerable to loss of genetic diversity. By sharing seed and plant tissue for propagation, these small nations can maintain enough biodiversity to adapt to such environmental threats. Recently, ATSC began a training program through which PITSC staff will spend time in Australia, learning how to document and store seed and about biosecurity aspects of seed store management. A course in seed technology is also being developed for government staff and industry representatives in six Pacific countries. PITSC ultimately aims to become an information hub for tree-seed technology in the Pacific.
Genes for growth
Almost 150 million hectares of native forest and 2 million hectares of forestry plantations cover about 19 per cent of the Australian continent.
In a project dubbed 'Blue Gum Genomics', a CSIRO forestry research team is searching for genetic markers to make plantation forestry more sustainable and productive.
Led by CSIRO Plant Industry scientist Dr Simon Southerton, the project is an extension of the 'Hottest 100' project, in which CSIRO collaborated with Gunns Ltd, Forestry Tasmania and Forest and Wood Products Australia (FWPA) to identify molecular markers associated with tree pulp yield and growth rate.
Tree breeders are using the markers identified through the Hottest 100 project to substantially increase the speed and intensity of the breeding process.
Credit: Dean Williams 'With just six markers, we have shown that we can increase pulp yield by over two per cent and growth rate by 10 per cent,' says Dr Southerton. 'This will translate into a large increase in plantation productivity, as millions of tonnes of pulp are produced globally each year from eucalypt plantations. Less land and resources will be required to produce the same amount of pulp.' After studying variation in around 100 genes from shining gum (Eucalyptus nitens), CSIRO scientists in the Hottest 100 project identified 11 molecular markers associated with pulp yield. In the new project, jointly funded by the CSIRO, FWPA and four forestry companies, the team is applying new genomic technology to examine variation in more than 1000 genes from Australia's major plantation eucalypts -shining gum and blue gum ( E. globulus).
'We are confident that in the Blue Gum Genomics project, we will identify more molecular markers that will enable tree breeders to breed trees with pulp yields of over 60 per cent,' says Dr Southerton.
'We are also seeking to identify markers for selecting plantation trees that produce better-quality sawn timber. The findings of this research will make plantations much more profitable and help reduce our reliance on native forests.'
Fire and forest ecosystems
With the size, intensity and frequency of large bushfires predicted to increase under climate change, understanding bushfire behaviour and mitigation has never been more important.
CSIRO has become a world leader in research aimed at understanding and predicting fire behaviour and informing mitigation strategies. Its 25-metre-long 'L' shaped wind and fire tunnel -known as the CSIRO Pyrotron -enables researchers to study the chemistry of combustion and behaviour of bushfires under a range of simulated environmental conditions. The Pyrotron is unique in Australia and one of only two in the world.
As well as filming fires, researchers use sensors inside the tunnel to study fire behaviour in grasses, forest leaf litter and small logs. The Pyrotron is providing better information about emissions under different burning conditions, as well as the amount of carbon sequestered through charcoal formation.
